
EtT WILLIAM JOHN BRADDY 



886,118 



Dote of filing Complete Specification June 5, 1958. 

Application Date june 6, i?57. No. 18032/57. 

Complete Specification Published Jan. 3, 1962. 



Index at acceptance: — Class 89(1), A6. 
International Classification : — F06b. 

COMPLETE SPECIFICATION 

Improved Wall Plugs and Methods of Attachment incorporating 

such Plugs 



We, British Insulated Calender's 
Construction Company Limited, a British 
Company, of 30, Leicester Square, London, 
W.C.2, do hereby declare the invennon, for 

5 which we pray -that a patent may be granted 
to us, and -the method by which it is to 
be performed, to be particularly described 
in and by the following statement : — 
This invention relates to wail plugs and 

10 to methods of attaching brackets and other 
fittings to waBs involving the useof such 
plugs. The principal object of the inventioiii 
is to provide an attachment means suitable 
for use in situations where there is a risk 

15 of severe corrosion of metallic parts and 
more particularly in situations such as tunneb 
where contaminated water is liable to seep 
through the wall to which the attachment 
is made, 

20 In accordance with the invention the wail 
plug comprises a tube of a suitable pliable 
-synthetic plastics compound or natural 
rubber or synthetic rubber compound, com- 
pletely closed at one end and open at the 

25 other end to receive a headed pin or expand- 
ing bolt, the open end being provided with 
a cup-shaped extension large enough to 
receive the head of the pan or bolt and a 
mastic compound which surrounds and com- 

30 pletely covers the head. The term "headed 
pin" a& used herein includes a pan with a 
detachable head or a pin with a threaded 
end to which a nut can be applied (before 
or after the pin has been driven home) the 

35 nut functioning in the same way as a 
head. . 

We prefer to make the tube of a material 
which is semi^rigfid but is capable of dis- 
tortion in use but is not BabJe co flow under 

40 stress, for example a hard but pliable 
rubber or synthetic rubber compound cot>- 
taining an excess of sulphur or other curing 
agent over and above that required for 9 
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soft rubber compound. The cup-shaped part 
can be made . of the same material or of 
a different corrosion resistant material, it 
may. either be integral with or separable 
from the open end of the tube. We prefer 
to form the tube near its open end with 
an outwardly projecting integral radial flange, 
in a positron such that when the wall 
plug is in use this flange Hes against the 
wail and is trapped between the surface of 
the wall and the surface of the member 
attached to the waH by the pin or bolt. 

The invention will be described further 
with the aid of the accompanying drawings, 
each o£ which is a side or ( longitudinal 
elevation in section. Figure 1 illustrating a 
wa31 plug, ^comprising a pin and Figure 2, 
a wali plug^comprising a bolt of the expandr 

hig typajr 1( t 

Referring to Figure 1, die wall plug 
comprises a tube 1 of generally <^linckical 
shape 'and closed completely at one end by 
an end wall 2 and open at the opposite 
end. The tube is made of a corrosion 
resistant material- which is capable of some 
distortion when in use but is not liable 
to flow under stress. For the tube we 
prefer to use a. hard but pliable rubber or 
synthetic rubber compound containing an 
excess of sulphur or other curing agent 
over and above that required for a soft 
rubber compound, though other materials 
may be used, for example pdasticized poly- 
vinyl chloride, neoprene or a styrene rubber 
compound Spaced at an appropriate distance 
fnom the open end of the tube 1, the latter 
has an external flange 3. This will usually 
be of circular shape and have a thickness 
approximating to the thickness of the waH 
of the main body of the tube. Close tx> 
its open encL, the tube is provided with a 
cup-shaped member 4 of generaliy cyimdrical 
shape and having what may be conveniently 
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termed a bottom wall 5 and a side wall 6. 
The cup-shaped member has an opening 7 
and an internal circular recess 8 for the 
reception of a cover 9, which may be made, 

5 for example, of ebonite and be adapted id 
make a press fit in the recess 8. The 
bottom wall 5 of the cup-shaped member 4 
is provided with a circular aperture 10 so 
that the cup-shaped member can be placed 

10 over the end of the tube 1, the diameter 
of the aperture 10 being such that the bottom 
wail 5 makes a sliding fit on die tube. The 
positions of the flange 3 and of the bottom 
wall 5 are such as to provide between those 

15 members a gap. 

The bore of the tube 1 has two diameters 
of which the smaller extends over the major 
portion of its length and the larger, over 
a relatively short length of the tube. Hie 

-0 portion of the bore of smaller diameter 
extends from the inner surface of die end 
wall 2 of the tube 1 to the adjacent surface 
of the flange 3 approximately and the portion 
of the bore of larger diameter extends 

25 approximately from the same surface of die 
flange 3 to the open end of the tube. 

The rube 1 is adapted to be inserted into 
a hole made previously in a wall and the 
external surface of the tube forced into tight 

30 contact with the surrounding part of the 
waH by driving into the tube a pin 12 
which, over the major portion of its length, 
h of cylindrical shape and of uniform 
external diamater, this diameter being sub- 

35 stanrially equal to that of that portion of 
the bore of the tube 1 lying between the 
flange 3 and the open end of the tube. The 
external diameter of the pin 12 over the 
major portion of its length is thus some- 

40 what greater than the diameter of the bore 
of the tube 1 over the major portion of 
the length of the -tube. At one end the 
pin 12 has a cylindrical head 13, die 
diameter of which is substantially smaller 

45 thm that of the opening 7 in the cup-shaped 
member ^ 4 so that when the pin as driven 
into the tube 1 the head 13 can pass through 
the opening 7 and lie within the cup-shaped 
member. The relative dimensions of the 

50 cup-shaped member 4 and of the head 13 
are such that an ample clearance spare is 
provided between those members when the 
head occupies its final position within the 
cup-shaped member. At the opposite end 

55 of the pin 12 there is provided a relatively 
short tapering portion 14, the minimum 
diameter of which is equal to or approxi- 
mately equal to that of die smaller diameter 
of the bore of the tube 1. To permit the 

60 escape of air from the tube as the pin is 
being driven into the tube the latter is 
provided with a dot 15 which extends from 
the tiering portion 14 of the pin 12 towards 
the head 13 and terminates at a short distance 

65 from the head- When the wall plug is in 



use, the final position of the pin 12 within 
the tube 1 is such that a small space 16 
remains between the end wall 2 of the 
tube and the end of the tapering portion 
14. 70 

The figure illustrates the attachment of 
an electric cable hanger to a wall, the 
hanger being clear of the ground. A por- 
tion of the hanger is indicated by the 
reference numeral 17, the lower part of 75 
the hanger being shown broken away. The 
waH to which the hanger is attached is 
indicated by the reference numeral 18 and 
the free vertical surface of the wall, by 
the reference numeral 19. In attaching the 80 
hanger 17 to the wall, a hole of the appropri- 
ate diameter and length is drilled in the 
wall. The diameter of this hole approximates 
to that of the external diameter of the 
tube 1 so that the latter makes a driving 85 
fit in the drilled hole. The length of the 
hole is such that the flange 3 on the 
tube 1 can be brought into contact with 
the surface 19 of the wall 18. The hanger 
17 has a circular aperture 20 of approxi- 90 
mately the same diameter as the external 
diameter of the tube 1 and is placed over 
the open end of the tube and brought into 
contact with the flange 3. The cup-shaped 
member 4 is then placed over die open 95 
end of the tube to bring the bottom wall 
5 into contact with the adjacent part of 
the hanger 17. The length of the tube 
1 is such that when the hanger and the 
cup-shaped member 4 are in position, the 100 
tube at its open end projects a short dis- 
tance into the interior of the cup-shaped 
member 4 and the width of the hanger 17 
is such rhat it makes a close fit with the 
flange 3 on one side and with the bottom 105 
wall 5 of the cup-shaped member on the 
other side. The .tapering end 14 of the 
pin 12 is then inserted through the opening 

7 into the open end of the tube 1 and the 

pin driven into the tube by dehvering blows 110 
to the head 13, this being continued until 
the bead of the pin lies well within the 
cup-shaped member 4 and beyond the recess 

8 in the side wall 6 and is brought into firm 
contact with the extreme end of the tube 115 
1. This end of the tube is flared out- 
wards at 11 by the head 13. A sealed 
joint is thus made between the bottom waH 

5 of the cup^baped member 4 and the tube 
1. The external diameter of the pin 12 is 120 
so related to the bore diameter of that 
part of the tube surrounded by the hanger 
17 that the pin 12 is able to pass freely 
through that part of the tube. That part 
of the tube entering the wall 18, however, 125 
is farced outwards by the pin 12 and -the 
outer surface of that part of the tube is 
forced into tight contact with die adjacent 
part of the waH 18. The tube 1 is 
thus securely attached to the wall and the 130 
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cable hanger 17 secure^B|dd in place 
on die tube. After die Wffi 13 has been 
brought to its final position within the 
cup-shaped member 4, -toe whole of the head 
5 is surrounded by a mastic compound 21 and 
the cover 9 secured in position. 

As stated above, the improved wall plug 
13 particularly suitable for attaching fitting 
iro walls in tunnels where contaminated 
10 moisture is able to seep through the watt 
to the attachment means and thereby cause 
corrosion of the latter. In the present con- 
struction moisture seeping through a wall 
is prevented from reaching any part of the 
15 metal pin, the pin proper and the bead 
of the pin both being protected against 
penetration of moisture, The pm 12 is 
enclosed for its full length in tie tube 1 
and the head 13 is wtafiy enclosed in the 
20 mastic material 21 and the cup-shaped mem- 
ber 4 is dosed by the cover 9 and the 
bottom wall 5 of the cup-shaped member 
makes a water-tight joint with the outer 
surface of the tube 1 at the open end of 
25 the latter, and tight contact is marnrarne d 
between the hanger 17 and the flan ge 3 
and between die banger and the bottom 
wall 5 so that moisture cannot penetrate into 
the aperture 20 in the hanger. 
30 As wfli be appreciated the head 13 conM 
be separated from the pin 12 and be attached 
thereto by any suitable means instead of 
being made integral with the pin and the 
cup-shaped member 4 could be integral with 
35 the tube 1 instead of being made as a 
separate member. 

In the construction illustrated in Figure 
1, the tube 1 is forced into tight contact 
with the surrounding part of the wall 18 
40 by driving the pin 12 into the tube. Ia 
the construction shown in Figure 2, the 
tube 1 of hard but pliable rubber or other 
plastics material is forced into tight contact 
with the surrounding part of the wall 18 
45 by a boh of the expanding -type of known 
construction. The expanding bolt comprises 
a threaded bolt 22 provided at one end with 
a head 23 and screwing into a nut 24 
having a conical outer surface 25, The 
50 head 23 is brought into engagement with; 
a metal washer 26 winch abuts against die 
open end of the tube 1* When placing the 
bolt in position it is passed through die 
aperture in the washer 26 until the head 23 
55 abuts the washer. The bok fs then turned in 
die appropriate direction to cause axial move- 
ment of the nut 24 towards the head 23 and 
the engagement of that nut with a number of 
arms 27 to force the latter apart into tight 
60 contact with the interior surface of the 
tube 1 and the forcing of the tube into 
tight contact with the adjacent part of the 
waH 18, the arms 27 being held together at 
one end by a metal collar 28. Further turr> 
65 ing of the head 23 presses the end of die 



tube 1 outwards to form^Bsealed joint 
between the tube and che^Krom wall 5 
of the cup-shaped member 4. If an expanded 
bok is used, the tube 1 may have a uniform 
internal diameter sufficient to r^rrnft the 70 
entry of lie bolt before the fetter has 
been expanded. As the amount of expansion 
of the arms 27 decreases in a direction 
towards the collar 28 and is a maximum 
at the opposite end, the bore of the^ tube 75 
1, after expansion, will have ks minimum! 
diameter at the collar 28 and m m aximum 
diameter in the region of the nut 24. Apart 
from the means for exerting pressure upon 
the internal wall of die tube 1, the con- 80 
stroctian in Figure 2 is the same as that 
shown in Figure 1. 

The following is a description of a specific 
example of a wall plug used for the attach- 
ment of an electric cable hanger to a wall 35 
and having a cylindrical metal headed pin. 
The wall plug comprises a cylindrical tube 
of hard but pliable rubber approximately 
5 inches in length and open at one end 
and dosed at the arher end. At a point 90 
4 inches from its closed end, the tube is 
formed on its outer surface with an integral 
radially projecting flange 1/2 inch in width 
and about 3/16 inch thick. Between the 
flange and the closed end- of the tube, 95 
die waH thickness is 3/16 inch. From the 
flange to me open end of the tube, the 
wall thickness of the tube is 1/8 inch and 
that part of the tube entering the waH has 
a bore of 5/8 inch diameter and the re- 100 
mainder of the bore has a diameter of 3/4 
inch. A cup which is cylindrical and has 
a diameter of 2 inches and a depth of 
about one inch is a sliding fit on the 
open end of the tube. The thickness of 105 
die cup waH is about 3/16 inch. 

The metal pin is about 4-1/2 inches long 
and has a diameter of 3/4 inch. At one 
end it as formed with a cylindrical head 
String inside the cup with a small clear- HO 
ance and at the opposite end it tapers to 
a diameter of 9/16 inch over a length of 
about 1/2 inch. From the tapered end 
to within about an inch of the head, the 
cylindrical surface of the pin has a long*- 115 
tudinai slot. 

The wall to which <tbe hanger is io be 
attached is drilled to form a one inch diameter 
cylindrical hole, the tube being driven into 
this hole until the flange on the tube 120 
bears against the surface of the waiL The 
cable hanger has a one inch diameter hole 
to enable the hanger to be fitted over the 
projecting end of the tube. When the 
cup is placed in position upon die open 125 
end of the tube, the thickness of die hanger 
is such that the tube projects for a snort 
distance into the cup. This projecting part 
is spread a> lxttie when the pin is driven 
home into the tube, the bead of the pin 130 
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then bein^ocared within the cup*. The cap 
is filled with a setting mastic compound 
and the cover placed in the recess provided 
in the inner surface of the cup. For 
5 the setting mastic compound may be used, 
for example, the material marketed by 
British Insulated Cailender's Cables limited 
under the Registered Trade Mark "Bfculae". 
If the cable hanger or other member 
10 supported by the pin or other member is 
metallic, it will be electrically insulated from 
the pin or other member by the tube, thus 
preventing any possibility of bi-metai 
corrosion. 

15 Where the member to be supported is 
formed with an aperture krge enough to be 
passed over both the head of the pin or 
boh and the cup shaped member, the latter 
may be formed integrally with the tube. The 

20 aperture, for example* may be of keyhole 
shape consisting of a part with a diameter 
greater than that of the cup-shaped mem- 
ber adjacent and connected to a part having 
a diameter equal to the external diameter of 

25 the tube, the part of smaller diameter being 
above the part of larger diameter. 

Wall plugs in accordance with the inven- 
tion may be used fbr^ the attachment of 
fittings to waHs of any rigid material capable 

30 of bang drilled, for example, walh of brick, 
masonry, solid rock or concrete. 
WHAT WE CLAIM IS: — 

1. A wall plug for attaching a fitting to 
a wall, comprising a tube of a pliable syn- 

35 thetic plastics compound or natural or syn- 
thetic rubber compound, completely dosed at 
one end and open at the other, the tube 
having adjacent its open end a cup-shaped 
extension which is large enough to receive 

40 the head of a pin or of an expanding bolt 
when the pin or bolt is inserted into the 
tube and a mastic compound surrounding and 
completely covering the head. 

2. A wall phi£ for attaching a fitting to 
45 a waH, comprising a tube of a pliable 

synthetic plastics compound or natural or 
synthetic rubber compound, completely dosed 
at one end and open at the other end, the 
tube having adjacent its open end a cup- 

50 shaped extension large enough to receive the 
head of a pin or of an expanding bolt and 
a mastic compound surrounding and com- 
pletely covering the head, the tube also having 
an outwardly projecting integral radial flange 

55 which is -so disposed that when the wall 
plug is in use the flange lies against the 
waff and is trapped between the wall and die 
fitting attached to the wall by the pin or 
bolt. 

60 3. A waH plug for attaching a fitting 
to a wall, as claimed in Claim 1 or 2, 
wherein the tube is formed from hard 
but pliable rubber. 
4. A wail plug for attaching a fitting 

65 to a waH as daimed in any one of the 



preceding claims wherein the cup-shaped 
extension is detachable from the tube. 

5. The a a a chment of a fitting to a wall 
by the combination of a tube of a pliable 
synthetic plastics compound or natural or 70 
synthetic rubber compound, completely 
dosed at one end and open at the other 
end where it has a cup-shaped extension, and 

a plain cylindrical metal pin formed with 
a head at one end and tapered for a short 75 
distance at the opposite end, the cup- 
shaped extension receiving the head of the 
pin and a mastic compound surrounding and 
completely covering the head. 

6. The attachment of a fitting to a wall 80 
as claimed in Claim 5 wherein the surface 

of the pin has one or more longitudinal 
slots extending over the length of that part 
of the pin entering die wall. 

7. The attachment of a fitting to a wall 85 
as daimed in Claim 5 or 6 wherein the 
portion of the bore of the tube .that lies 
inside the wall has a diameter sKghtly less 
than that of the pin and the portion of 

the tube that passes through the fitting has 90 
a bore diameter substantially equal to that 
of the diameter of the pin. 

8. The attachment of a fitting to a 
wall as daimed in any one of Claims 5, 6 

or 7 wherein the cup-shaped extension is 95 
detachable from the tube, 

9. A method of attaching a fitting to 
a wall, comprising drilling a hole in the 
wall, inserting a tube of a pliable synthetic 
plastics compound or natural or synthetic 100 
rubber compound into the hole, the tube 
being completdy closed at its inner end 

and open at its outer end where it projects 
beyond the waH, placing ihe fitting to be 
attached to the wall over the projecting 105 
end of the tube, either driving a headed 
pin into the tube until the head enters a 
cup on the end of the tube or inserting 
a bolt of the expanding bolt type into the 
tube until the bolt head enters a cup on 110 
the end of the tube and turning the bolt 
head to force the tube into hard contact 
with the surrounding parr of the wall, and 
surrounding and covering the head of the 
pin or bolt with a mastic compound 115 

10. A method of attaching a fitting to 
a wall, comprising drilling a hole in the 
waH, inserting a tube of a pliable synthetic 
plastics compound or natural or synthetic 
rubber compound, having a radially projecting 120 
flange into the hole until the flange abuts 

the wall, the tube being completdy dosed 
at its inner end and open at its outer end 
where it projects beyond the wall, placing 
die fitting to be attached to the wall over 125 
the projecting end of the tube, plating a 
cup over the end of the tube so that it 
lies against the fitting, either driving into 
the tube a headed pin until the head con- 
tacts the end of the tube and lies in the 130 
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cup and forces outwardj^fcp open end of 
the rube to seal the cu^Br the rube, or 
inserting into the tube a bolt of the expand- 
ing type until the bolt head lies in the 
cup and turning the bolt head to expand 
the bolt to force the tube into hard contact 
with the surrounding part of the wall and 
to form a sealled joint -Between the cup and 



the tube, and surrounding a 
head of the pin or boll 
compound. 



j covering the 
1th a mastic 10 



H. H. DAKER, 
Agent for the Applicants, 
21, Bloomsbury Street, 
London, W.C.I. 



PROVISIONAL SPECIFICATION 

Improved Wall Plugs and Methods of Attachment incorporating 

such Plugs 



We, British Insulated Callendes's 
Construction Company Limited, a British 
Company, of 30, Leicester Square, London, 

15 W.C2, do hereby declare this invention! to 
be described in the following statement: — 
This invention relates to wall plugs and 
to methods of attaching brackets and other 
fittings to walls involving the use of such 

20 piug3. The principal object of the incep- 
tion is to provide an attachment means suit- 
able for use in situations where there is a 
risk of severe corrosion of metallic parts 
and more particularly in situations such as 

25 tunnels where contaminated water is liable 
to seep through the wall to which the attach- 
ment is made. 

In accordance with the invention the wall 
plug comprises a tube of a suitable pliable 

30 synthetic plastic compound or rubber or 
synthetic rubber compound, completely closed 
at one end and open at the other end to- 
receive -a headed pin or expanding boir, the 
open end being provided with a cup-shaped 

35 extension large enough to receive the head 
of the pin or bolt and a plastic compound 
which surrounds and completely covers the 
head. The term" headed pin "as used herein 
includes a pin with a detachable head! or 

40 a pin with a threaded end to which a nut 
can be applied (before or after the pin has 
been driven home) the nut functioning in 
the same way as a head. 
We prefer to make the tube of a 

45 material which is semi-rigid but is capable 
of distortion in use but is not Mable to flow 
under stress. Such a material is that known 
as tl plasric ebonite", which fe a rubber or 
synthetic rubber compound cont aini n g an 

50 excess of sulphur or other curing agent. 
The cup-shaped part can be made of the 
same material or of a different corrosion; 
resistant material, it may either be integral 
with or separable from the open end of 

55 the sleeve. We prefer to form the tube 
near its open end with an outwardly pro- 
jecting integral radial flange, in a position 
such that when the wall plug is in use 
this flange lies against the wall and is crapped 

60 between the surface of the wail and the 
surface of the member attached to the wall 
by the pin or bolt. 
We prefer to use the wall plug in con- 



junction with a plain cylindrical metal pin, 
formed with a head at one end and tapered 65 
for a short distance at the opposite end, and 
to make the part of the tube which lies 
inside the wall of an internal diameter slightly 
less than the diameter of ihe pin and rhe 
part of the tube which lies outside the 70 
wall (that is the part which passes through 
the member to be supported) of an internal 
daameter substantially equal to the external 
diameter of the pin. Thus, whereas the part 
of the tube entering the wall will be com- 75 
pressed by the pin against the inner surface 
of the aperture in the wall, the pin will pass 
freely through the part of the rube passing 
through the member to be supported. We 
prefer to form the surface of the cylindrical 80 
pin with one or more longitudinal slots 
extending over the whole of that part of the 
pin which enters the wall so that, as the 
pin is driven into the sleeve, air can escape 
from the diminishing space between the end 85 
of the pin and rhe closed end of the tube. 

The wall plug is particularly suitable for 
attaching cable brackets and other fittings 
to tunnel walk and the invention will be 
further illustrated by a description of an 90 
example of an attachment means in accord- 
ance with -the invention suitable for this 
purpose 

The wall plug consists of a cylindrical 
tube of plastic ebonite approximately 5 95 
inches long open at one end and closed 
at the other end. At a point 4 inches 
from the closed end, the tube is formed on 
its outer surface with an integral- radially 
projecting flange 1/2 inch in width and 100 
about 3/16 inch thick. Between the flange 
and rhe closed end of the tube, the wall 
•thickness is 3/16 inch; the wall thickness of 
the remainder of the tube (from the flange 
to the open end) is 1/8 inch thus giving 105 
the part of the tube which enters the wall 
a bore of 5/8 inch the remainder of the 
boie being 3/4 inch A 2 inch diameter 
cylindrical cup about 1 inch deep is a sliding 
fit on rhe open end of the sleeve; this 110 
cup can conveniently be made of piastic 
ebonite of about 3/16 inch thickness. 

The pin for use in conjunction with this 
wail plug is about 4-1/2 inches long and 
3/4 inch in diameter. At one end it is 115 
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formed with a cylindrical head which fits 
inside the cup with a small clearance and 
a: the opposite end ir tapers to a diameter 
of 9/16 inch over a length of about 1/2 inch. 
5 From the tapered encf to wirhin about an 
inch of the head the cylindrical surface of 
the pin is formed with a longitudinal slot 
to allow for escape of arr as described 
above. 

10 The wall to which the attachment is to 
be made is drilled to form a one inch 
diameter cylindrical hole into which the 
plug can be driven until its flange bears 
against the surface of the wall. The cable 

15 hanger to be attached to the wall is also 
provided with a one inch diameter aperture 
and this aperture is fitted over the project- 
ing end of the plug. The cup is then 
placed in position on the open end of the 

20 plug, the thickness of the cable hanger 
being such that a short length of the pmg 
tube projects into the cup. This pro- 
jecting part is spread a little so that as 
the phi is driven home the end of the tube 

25 is trapped against the inner surface of the 
cup by the head of the pin to form a 
water-tight joint between the cup and the 
plug. Finally the head of the bolt is com- 
pletely protected by filling the cup with 

30 a setting plastic compound, for example that 
marketed by B.I.QC. Ltd. under the 
Registered Trade Mark "Bitulac". 

Thus .the metal pin is completely pro- 
tected from corrosion. Also, seepage of 

35 water from the wall into the aperture in 



the cable hanger is prevented by the flange 
which is trapped between the cable banger 
and the wall. If the cable hanger or 
other member supported by the pin is 
metallic it will be electrically insulated from 40 
the pin by the tube, thus preventing any 
possibib'ty of bi-metal corrosion. 

The wall ping described is also suitable 
for use in conjunction with an expanding 
bolt, except that in this case it is un- 45 
necessary to form the two parts cf the tube 
of different internal diameter. 

Where the member to be supported is 
formed with an aperture large enough to 
be passed over both the head of the bolt 50 
and the cup, this cup can be formed 
integrally with the open end of the tube; 
the aperture may for example be of keyhole 
shape consisting of a part with a diameter 
greater than the diameter of the cup adjacent 55 
to and connected to a part of a diameter 
equal to the external diameter of the sleeve, 
the part of smaller diameter being above 
the part of larger diameter. 

The attachment means in accordance with 60 
the mvenrion is suitable for use in walls 
of any rigid material which can be suit- 
ably drilled, whether built up for example 
of brick or masonry, or of solid rock or 
concrete. 65 

H. H. DAKER, 
Agent for the Applicants, 
21, Bloomsbury Street, 
London, W.C.I. 
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